Abstract Ewing's sarcoma is a malignant, round cell tumor arising from the bones and primarily affecting children and adolescent, accounting for 3 % of all childhood malignancies. Although the long bones and the trunk are typically affected, rare cases of it involving isolated bones throughout the body have been reported. Involvement of the skull bones is rare, constituting 1-6 % of the total Ewing's sarcoma cases but those affecting the cranial bones are rarer still, constituting only 1 %. We describe an 8 months old infant having Ewing sarcoma, of the petrous and mastoid parts of temporal bone along with the occipital bone, whose clinical presentation mimicked mastoiditis with facial nerve palsy. We discuss the clinical and therapeutic course of an extensive primary Ewing sarcoma of the temporal bone, which was treated without performing surgery and review this entity's literature in detail.
Introduction
Ewing's Sarcoma (ES) is the second most common primary malignant tumor after osteosarcoma, accounting for 3 % of all childhood malignancies [1] , typically affecting the trunk and long bones. Only 1-6 % of the total ES cases affect the skull (i.e., maxilla, frontal, parietal, ethmoid, or temporal bones) [2] . We present a case report of ES of temporal bone in an 8 months old female which will be an addition to the 28 cases reported so far in the searched indexed literature of last 50 years. We discuss the clinical and therapeutic course of the case, clinical presentation of which mimicked mastoiditis with facial nerve palsy. The patient was treated without performing surgery, by chemotherapy and with placement of a ventriculoperitoneal shunt to tide over the emergency posed by raised intracranial pressure, thus, unfolding a different line of acute management for such cases.
Case Report
An eight-month old female presented to ENT OPD with complaints of swelling behind the right ear for 7 days and facial asymmetry for 4 days. There was no history of aural discharge or fever/vomiting/seizures/loss of consciousness/ swelling elsewhere. The patient was conscious and alert. A 3 9 2.5 cm erythematous and tender swelling was present with raised local temperature behind right pinna. Though pinna and external auditory canal were normal in appearance, tympanic membrane on the right side appeared congested and the patient had mastoid tenderness. The patient had right lower motor neuron type facial nerve palsy with no other clinical correlation of neurological dysfunction (Fig. 1a, b) . The child was admitted and started on antibiotics after making a provisional diagnosis of right acute otitis media with mastoiditis causing facial nerve palsy.
An initial array of investigations showed only mild leukocytosis with unrecordable functioning facial nerve fibres on electroneuronography on right side. Deterioration of the general condition of the child, development of papilledema and symptoms like vomiting, alarmed us and further investigations were carried out. Computed tomographic (CT) scan of head and MRI T2W axial and coronal cuts revealed a large heterogeneous extra-axial lesion in the right temporo-parietal-occipital region with destruction of mastoid part of temporal bone and adjacent areas of occipital bone with evidence of compression on the brain stem, cerebellum and 4th ventricle with consequent obstructive hydrocephalus (Fig. 2a, b) . MR Venogram showed displacement and attenuation of the right occipital and transverse sinus along with thrombosis of the right internal jugular vein. Cerebrospinal fluid analysis was however normal.
Fine needle aspiration cytology study done from postaural swelling came suggestive of Ewing's Sarcoma with small round cells arranged in pseudorossette pattern.
Cells were positive to periodic acid-Schiff (PAS) and negative to desmin and leucocyte common antigen. Bone scans of the infant did not reveal any metastatic deposits elsewhere in the body.
An urgent surgical intervention to lower the intracranial tension was warranted as the infant was not responding adequately to medical management. Hence, a ventriculoperitoneal shunt was placed to lower the intracranial tension. Subsequently, the patient was given 12 cycles of chemotherapy over 36 weeks which consisted of alternate cycles of vincristine, actinomycin-D, cyclophosphamide and etoposide, ifosfamide respectively at 3 week intervals with an excellent response. There was complete recovery of facial palsy and external swelling. Her CT after 1 year of completion of therapy did not show any evidence of disease (Fig. 3) . On her most recent hospital visit after 4 years of completion of treatment of ES, she is well and leading a normal life.
Discussion
First described by James Ewing in 1921 as a diffuse endothelioma of bone, ES is a malignant tumour of bones, primarily arising in the diaphyseal region of tubular bones and pelvis in the first two decades of age. Males are affected more than females, the male to female ratio being 1.6:1 [3] . Our case is the second youngest reported case so far, the only exception being a 5 months old male [4] . The disease most frequently involves diaphyses of long bones (47 %) followed by pelvis (29 %), ribs and vertebrae (12 %) and jaw and cranium (9 %) [3] . Only 1-6 % of the ES cases have been found to be involving the skull bones and even rarer, the membranous bones [2] . A brief summary of the cases of Primary Cranial Ewing's Sarcoma involving the temporal bone in the past 50 years as gathered from the referenced indexed literature is given in Table 1 .
In contrast to 40 % cases of ES throwing metastasis during treatment and 73 % within 1 year after ES diagnosis, only one reported case of cranial ES displayed distant metastasis during follow up period [10] . Hence, most researchers claim a better prognosis for ES of the head and neck region, more so for cranium as compared to that arising in other anatomic locations due to infrequent metastasis and prolonged survival, although it needs to be substantiated by accumulation of further cases [25] . Our case has been followed up for 4 years and does not show any residual, recurrent or metastatic disease evidence.
ES is one of the differential diagnoses of pediatric small round blue cell tumours. Immunohistochemical findings (positive for CD99 but negative for lymphocytic markers) and genetic/molecular genetic characteristics of (11; 22) translocation and identification of typical fusion transcripts help to recognize and differentiate ES from other lesions. The origin of ES is a subject of much debate. The precise origin of ES continues to dodge investigators and the relationship between classic ES of bone and primitive neuroectodermal tumor of bone remains contentious. Once believed to be originating from primitive neuroectodermal cells, many now reason it to be arising from a mesenchymal stem cell (MSC). Expression of the EWS-FLI1 fusion gene in MSC changes the cell morphology to resemble Ewing's Sarcoma and induces expression of neuroectodermal markers [26] .
Cranial ES classically grows as an extradural mass lesion rarely breaching the duramater and hence can attain a huge size before detection [4, 20] . It often presents as a tender, expansile mass causing symptoms of increased intracranial pressure especially when involving the cranial bones, and can easily be confused with signs of inflammation, as we initially did in our case. Temporal cranial ES involving skull base present with symptoms like cranial nerve involvement and those arising in cranial vault present with swelling or headache. Overall, headache and other features of raised intracranial pressure are most commonly presented complaints followed by localized scalp swelling, hemiparesis, diplopia and seizures [14] . Site specific signs and symptoms like, facial palsy when involving the petrous part of temporal bone and proptosis with deterioration of vision when affecting the orbit have also been reported [3, 11, [17] [18] [19] [20] [21] 24] .
Typically, plain radiographs of the cranium show characteristic laminated periosteal changes in the form of onion-peel appearance with mottling, cortical erosion and bone expansion, however this diagnostic feature may be absent on many occasions [3, 14] . CT scans reveal an isodense or mildly hyperdense mass which enhances uniformly on contrast enhancement [7] . Radioisotope scans are required to rule out distant lesions. Histopathology shows monomorphic round cells with scanty cytoplasm, prominent nuclei, bony spicules and mitotic figures arranged in sheets. It is differentiated from embryonic rhabdomyosarcoma by demonstration of periodic-acidSchiff staining with diastase control in its intracellular glycogen [7, 14] .
Broadly, the treatment of ES aims at eradication of the primary tumor and metastatic disease, if present. Initially, it used to be treated with surgery or radiotherapy alone with a 5-year survival rate of approximately 15 %. With the advent of chemotherapy in the last three decades, the longterm survival rates have increased to 50-60 %. Originally used as adjuvant therapy, chemotherapy is indispensable in the current scenario as first-line treatment because of its local and systemic efficacy [1, 7, 27] . Treatment modality followed in lesion involving the skull bones varies from those of the long bones because of an urgent need for intervention necessitated due to elevated intracranial pressure and impending neurological deficits resulting from close proximity of the lesion to the vital structures.
A large number of studies have consistently shown poor prognostic relationship of ES with larger size of lesion, female sex, presence of metastasis, pelvic location, high serum LDH, greater than 17 years of age, leukocyte count [7000/dl and lymphocyte count [2000/dl [1, 13, 27] . Radiochemotherapy followed by autologous bone marrow transplantation is a newer therapy option with promising preliminary results, especially for these high-risk patients [27] .
In most of the earlier reported cases, due to the accelerated intracranial pressure and impending neurological deficit, an urgent surgical intervention in the form of surgical resection of the primary lesion was performed. As achieving complete clearance of the margins was doubtful, in consideration to the young age of the patients as well as the tumor size and its localization, surgical resection was followed up by radiotherapy or chemotherapy. A more aggressive surgical resection in these cases may have led to a limited quality of life, as a result of mutilation and loss of function of the vital structures. In cases of absence of any surgical emergency, i.e. no signs of raised intracranial tension, the patients could be started on radiotherapy or chemotherapy followed by surgery. We propose placement of a ventriculoperitoneal shunt to tackle the raised intracranial tension and buy time to allow the chemotherapeutic agents to act. This modality of treatment will prevent the morbidity associated with the extensive surgical resection, meanwhile maintaining the benefits of chemotherapy.
In our case, the little girl was completely treated using multi-drug chemotherapy. As has already been proven in previous multiple trials, multi-drug regimens are more effective than single drug therapy [13, 14, 28] . In 1974, Table 1 Brief overview of cases of Primary Ewing's Sarcoma of temporal bone in last 50 years Rosen et al. [28] from Memorial Sloan-Kettering Cancer Centre used vincristine, actinomycin D, cyclophosphamide and doxorubicin (VACD) for ES and marked the beginning of multimodality therapy era. Incorporation of etoposide and ifosfamide has decisively been found to be associated with increased survival of these patients because of their synergistic antitumor effect and the efficacies of both these agents improve further with fractionated administration. Since ES shows very good response to radiotherapy and chemotherapy, a relatively less emphasis on radical surgical approaches should be sought [2, 8, 13, 14, 27] as is supported by our case report.
Conclusion
Despite Ewing's Sarcoma of the temporal bone being a rare entity, the clinical suspicion should be high in cases where the patient develops signs of raised intracranial tension along with facial nerve palsy and local signs of inflammation. These tumors typically respond quickly and dramatically to chemotherapy. Local control with surgery or radiotherapy should ideally be delayed until after this initial response to chemotherapy because of its intimate relationship with critical neurovascular structures. A ventriculoperitoneal shunt can be placed to tide over the emergency caused by accelerated intracranial tension. Given the rarity of Ewing's Sarcoma involving the skull bones especially the temporal bone, our experience adds to the global understanding of presentation, management and outcome of such patients.
